* 09/25/2007 22:36 FAX 2027568087 McDermott Will & Emery 1 004/017 

RECEIVED 

CENTRAL FAX CENTER 
Application No,: 10/624,901 SEP 2 5 2007 

AMENDMENTS TO THE CLAIMS 

1 . (Currently amended) An information processing apparatus including a processor 
that has at least one register and performs processing according to a machine language program, 
the register retaining data used in computation, the information processing apparatus comprising: 

a compression judgment unit operable to judge whether the machine language program 
has information indicating that the data retained in the register should be compressed and then 
saved to a stack memory in response to call of a predetermined function; and 

a save unit operable to perform a data saving, which is to save the data retained in the 
register to the stack memory, wherein 

when the judgment by the compression judgment unit is affirmative and the data saving is 
performed in response to the call of the predetermined function, the save unit compresses the 
data before the data saving, 

when the judgment bv the compression judgment unit is affirmative and the data saving is 
performed in response to call of a function that is other than the predetermined function, the save 
unit performs the data saving without compressing the data, and 

when the judgment bv the compression judgment unit is not affirmative, the save unit 
performs the data saving without compressing the d ata, whether the data saving is performed in 
response to the call of the predetermined function, or in response to the call of the function that is 
other than the predetermined function 

o s av e unit operabl e to, wh e n th a judgment by tho oompreoaion judgment unit is 
affirmative, compress and th e n sav e the data r e tained in the r e giot e r to th e s taok m e mory in 
response to call of tho predetermined funotion . 
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2. (Currently amended) The information processing apparatus of Claim 1, further 
comprising: 

a decompression judgment unit operable to judge whether or not there is decompression 
information indicating that the data saved in the stack memory should be decompressed and then 
restored to the register in response to termination of the call of the predetermined function; and 

a restore unit operable to perform a data restoring, which is to restore the data saved in 
the stack memory to the register, wherein 

when the judgment bv the decompression judgment unit is affirmative and the data 
restoring is performed in response to the termination of the call of the predetermined function, 
the restore unit decompresses the data before the data restoring, and 

when the judgment by the decompression judgment unit is affirmative and the data 
restoring is performed in response to termination of the call of the function that is other than the 
predetermined function, the restore unit performs the data restoring without decompressing the 
data, and 

when the judgment bv the decompression judgment unit is not aflkmative, the restore 
unit performs the data restoring without decompressing the data, whether the data restoring is 
performed in response to the termination of the call of the predetermined fun ction, or in response 
to the termination of the call of the function that is other than the predetermined function 

a restore unit opcroblo to, wh e n th e judgm e nt by tho decompression judgment unit is 
affirmative, decompress and th e n r e store to the register tho data saved in th e stack memory in 
r es pons e to t e rmination of th e bal l- of t he pr e d e termin e d function . 
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3. (Original) The information processing apparatus of Claim 2, 

wherein the decompression judgment unit judges whether the machine language program 
has the decompression information. 

4. (Currently amended) The information processing apparatus of Claim 3, wherein 
, when the judgm e nt by th e compr e ssion judgm e nt unit is affirmativo, tho oqvo unit compress e s 
and then qqvoq tho data rotainod in tho rogistor to the -s taok m e mory wh e n execution of 

the save unit performs the data saving in respons e to the call of the predetermined 
function when a call instruction for calling the predetermined function is executed, and 

when tho judgment by the decompression judgment unit io affirmativ e , th e r e stor e unit 
decompr e s s es and then restores to the r e gister tho data saved in tho stack memory whon 
oxooution of the restore unit performs the data restorins in respons e to the termination of the call 
of the predetermined function when a return instruction for terminating the call of the 
predetermined function is executed , 

5. (Currently amended) The information processing apparatus of Claim 3, wherein 3 
when th e judgment by tho compre ss ion - judgment unit io affirmative, th e save unit compr e ss e s 
and th?n saves rh" rfntn r"t""™* m the ™ c ^r tn the memory the save unit performs the 
data saving in response to the call of the predetermined function when a process for the 
predetermined function starts, and 

wh e n th e judgm e nt by - th e- deoompr e s s ion - judgmerit unit i s affirmativ e , tho rostoro unit 
d e compr e s ses and th e n restores to th e r e gister the data saved in th e stack m e mory the restore unit 
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performs the data restoring in response to the termination of the call of the pr edetermined 
function when the process for the predetermined function finishes. 

6. (Original) The information processing apparatus of Claim 2, 

wherein the save unit, when compressing and saving the data retained in the register to 
the stack memory, associates the decompression information with compressed data resulting 
from compressing the data retained in the register, and saves the decompression information and 
the compressed data in association to the stack memory, 

the decompression judgment unit judges whether the stack memory has decompression 
information that is associated with data saved in the stack memory, and 

the restore unit, when the judgment by the decompression judgment unit is affirmative, 
decompresses and then restores to the register the data associated with the decompression 
information in response to termination of the call of the predetermined function. 

7. (Original) The information processing apparatus of Claim 6, 
wherein the save unit comprises: 

a data conversion subunit operable to convert first data retained in the register into second 
data according to a predetermined algorithm; 

a comparison subunit operable to compare the data size of the second data with a 
threshold value that shows compression efficiency; and 

a selective save subunit operable to, when the data size of the second data is smaller than 
the threshold value, save the second data to the stack memory, and when the data size of the 
second data is greater than the threshold value, save the first data to the stack memory. 
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8. (Currently amended) The information processing apparatus of Claim 6, wherein 
, whon tho judgmont by tho oomproooion judgmont unites - affirmative, the sav e unit 

compresse s and then saves th e data retain e d in th e register to tho stack memory whon execution 
ef the save unit performs the data saving in response to the call of the predetermined function 
when a call instruction for calling the predetermined function is executed, and 

when th e judgment by the decompression judgmont unit is affirmative, tho restor e unit 
d e compresse s and then restor e s to the r e gister the data sav e d in th o s tack m e mory wh e n 
ox e cuti e n of the restore unit performs the data restoring in response to the te r mination of the call 
of the predetermined function when a return instruction for terminating the call of the 
predetermined function is executed . 

9. (Currently amended) The information processing apparatus of Claim 6, wherein 
, when tho judgment by tho compression judgment unit is affirmative, tho savo unit 

eeinpgesses nn d ™ir * r th * dntn geteifted in th e r g gi star to th e s taple m e mory the save unit 
performs the data saving in response to the call of the predete rmined function when a process for 
the predetermined function starts, and 

when tho judgmont by tho dooomprosoion judgmont unit - is affirmativ e , th e restore unit 
riepfl m p r p ? 9^ n rH t h ™ mat™ * * tn th * renter tho Anta saved in tho stack memory the restore unit 
performs the data restoring in response to the termination of the call of the predetermined 
function when the process for the predetermined function finishes. 

1 0. (Cunently amended) An information processing method used with an 
information processing apparatus including a processor that has at least one register and 
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performs processing according to a machine language program, the register retaining data used in 
computation, the information processing method comprising: 

a compression judgment step of judging whether the machine language program has 
information indicating that the data retained in the register should be compressed and then saved 
to a stack memory in response to call of a predetermined function; and 

a save step of performing a data saving, which is to save the data retained in the register 
to the stack memory, wherein 

when the judgment bv the compression judgment step is affirmative and the data saving 
is performed in response to the call of the predetermined function, the save step compresses the 
data before the data saving, 

when the judgment bv the compression judgment step is affirmative and the data saving 
is performed in response to call of a function that is other than the predetermined function, the 
save step performs the data saving without compressing the data, and 

when the judgment bv the compression judgment step is not af firmative the save step 
performs the data saving without compressing the data, whether the data saving is performed in 
response to the call of the predetermined function, or in response to the call of the function that is 
other than the predetermined function 

a s av e step of, wh e n tho judgment at tho compr e ssion judgm e nt st e p is affirmative, 
compr e ssing and th e n saving th e data r e tained in tho rogiotor to the otook m e mory in r e spon se to 
call of th e pr e det e rmin e d function . 
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1 1 . (Currently amended) A program conversion apparatus comprising; 

an acquisition unit operable to acquire an input program that includes one or more 
functions; 

a judgment unit operable to , when (i) data that is retained in a register included in a 
processor is saved to a stack memory in response to call of a function and (jj) the function called 
is a predetermined function. judee> from the input program, whether the data should be saved 
after being compressed o r without being compressed judg e , from th e input program, wheth e r, in 
re s pons e to call of a pr e det e rmin e d Amotion, data retained in - <it4 e ast on e r e gist e r of a proc e s s or 
should b e oompr e ss e d - ond - then saved to a stack memory, or ohould b e sav e d to the-staok memory 
without b e ing compr e ss e d ; and 

a conversion unit operable to, (j) when the judgment unit has judged that the data should 
be oomproQiiod and thon saved after being compressed , convert the input program into an output 
program that includes indication information, and f ii). when the judgment unit has judged that the 
data should be saved without being compressed, convert the input program into an output 
program that does not include the indication information, wherein 

when the data is saved in response to the call of the predetermined function, the 
indication information indicating indicates , to the processor, that the data retained in the register 
should be compressed and then saved to the stack memory. 

12. (Original) The program conversion apparatus of Claim 1 1, 
wherein the judgment unit includes; 
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a detection subunit operable to detect a stack access function in the input program, the 
stack access function referring to the stack memory in which the data in the register have been 
saved, 

and the judgment unit judges that the data retained in the register should be saved to the 
stack memory without being compressed in response to call of any of the stack access function 
and functions that position higher order than the stack access function in a hierarchical structure 
of functions included in the input program. 

t 

13. (Original) The program conversion apparatus of Claim 11, 
wherein the judgment unit includes: 

a pre-specification detection subunit operable to detect a pre-specified function in the 
input program, the pre-specified function being a function to which information indicating that 
the data retained in the register should be compressed and then saved to the stack memory has 
been added in advance, 

and the judgment unit judges that the data retained in the register should be compressed 
and then saved to the stack memory in response to call of the pre-specified function. The 
program conversion apparatus of Claim 11, 

wherein the judgment unit includes; 

a nest information creation subunit operable to create nest information that shows a 
hierarchical structure of functions included in the input program, 

and when the predetermined function includes therein a subroutine, the judgment unit 
judges whether, in response to call of the predetermined function, the data retained in the register 
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should be compressed and then saved to the stack memory, or should be saved to the stack 
memory without being compressed, based on the nest information. 

14. (Original) The program conversion apparatus of Claim 1 1, 
wherein the conversion unit includes: 

a compression information addition subunit operable to add, to a call instruction for 
calling the predetermined function, information indicating to the processor that the data retained 
in the register should be compressed and then saved to the stack memory when the 
predetermined function is called; and 

a decompression information addition subunit operable to add, to a return instruction for 
terminating the call of the predetermined function, information indicating to the processor that 
the data saved in the stack memory should be decompressed and then restored to the register 
when the call of the predetermined function is terminated. 

1 5. (Original) The program conversion apparatus of Claim 1 1 , 
wherein the conversion unit includes: 

a compression information addition subunit operable to add, to the predetermined 
function, information indicating to the processor that the data retained in the register should be 
compressed and then saved to the stack memory when a process for the predetermined function 
starts; and 

a decompression information addition subunit operable to add, to the predetermined 
function, information indicating to the processor that the data saved in the stack memory should 

11 

WDC99 1466676-1.067471.0021 

PAGE 12/17* RCVD AT 9125/2007 10:36:24 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/13 * DNlS:2738300 * CSID:2027568087 * DURATION (mm-ss):02-10 



09/25/2007 22:37 FAX 2027568087 



McOermott Will & Emery 



0013/017 



Application No-: 10/624,901 

be decompressed and then restored to the register when the process for the predetermined 
function finishes. 

1 6. (Original) The program conversion apparatus of Claim 1 1 , 
wherein the conversion unit includes: 

a compression information addition subunit operable to add, to the predetermined 
function, information indicating to the processor thai the data retained in the register should be 
compressed and then saved to the stack memory when a process for the predetermined function 
starts; and 

a decompression information addition subunit operable to add, to the predetermined 
function, information indicating to the processor that the data saved in the stack memory should 
be decompressed and then restored to the register when the process for the predetermined 
function finishes. 
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